Colonies of several ant species within the subfamily Dorylinae alternate 5 stereotypical discrete phases of foraging and reproduction. Such phasic cycles are 6 thought to be adaptive because they minimize the amount of foraging and the related 7 costs, and at the same time enhance the colony-level ability to rely on patchily 8 distributed food sources. In order to investigate these hypotheses, we use here a 9 simple computational approach to study the population dynamics of two species of 3 1
food income and the cost of foraging. The growth of a colony can thus be expressed 1 1 5 by the differential equation:
where n(t) is the number of individuals in the colony, p is the food income for the 1 1 9 colony, c is the cost of foraging, f is a factor that describes the foraging investment 1 2 0 and takes different values for phasic (f=1/2) and non-phasic (f=1) populations, and N 1 2 1
is the maximal size that a colony can reach, expressed as its number of individuals.
2 2
When p=c, the population growth equals zero and the system is in an unstable state 1 2 3 of equilibrium. With p<c, the colony experiences negative growth and goes through 1 2 4 extinction, whereas with p>c it grows until the maximal size is reached.
2 5
In our first set of simulations, we examine the growth curve of populations 
where n i,t is the number of individuals in the i-th colony at the t-th time iteration, f is 1 3 7
the "foraging" factor varying for phasic (f=1/2) and non-phasic (f=1) populations, p i,t is 1 3 8 the food income, c is the foraging cost, l t is the number of colonies at time t, and L is the simulation corresponds to one colony cycle, a period in which each colony may 1 4 4 find a food item and, depending on its size, possibly reproduce or die. In our 1 4 5 algorithm, colonies find on average the same quantity of food, but food distribution is 1 4 6 parametrically controlled to allow testing and comparing differential scenarios. To 1 4 7
keep the average food income constant among scenarios, the size of the available 1 4 8 food items and the probability to encounter them are inversely proportional. For 1 4 9 example, in a given scenario, food items are small and easy to find, whereas in 1 5 0 another one they are large and difficult to find. We thus implement the food income 1 5 1 p i,t as a stochastic variable depending on the random number x, which is uniformly 1 5 2 distributed in the interval [0,1], in the following way:
where s represents the average food income per colony, w is the parameter used 1 5 6
to tune food distribution in the different scenarios (it regulates the probability of values were changed to check their effect on the simulation outcome (data not 1 9 0
shown), but as long as they were kept sufficiently high to assure a good statistical 1 9 1 representation, they did not appear to affect the results. 
where n1 is the population vector of phasic colonies, n2 is the population vector of 2 0 9 non-phasic colonies, l t is the total number of colonies (phasic and non-phasic) at time 2 1 0 t, and L is the carrying capacity expressed as the maximal number of colonies.
1 1
Concerning reproduction, the same rules of our monospecific model apply here.
1 2
In this set of simulations, we studied the same values of c, w and s considered in the population size at the end of the simulations decreases, and the probability of 2 2 8 extinction increases (Figures 2a, b) . When the cost of foraging and the probability to 2 2 9
find food (p) approach the same value, i.e. close to the line described by the 2 3 0 equivalence p=c (Figures 2a, b) , the probability to go through extinction increases for 
